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Introduction

NCBI’'s dbSNP database (www.ncbi.nlm.nih.gov/snp) has been providing researchers with access to infor-

mation about short human genetic variations since 1999. Consolidation of data submitted by the scientific
community has increased the size of this catalog to close to 670 million active human reference SNP records.
Understanding the diversity of genetic variations in human populations is of interest in human migration, an-
cestry and clinical research. Several large research studies have contributed population genetic variation data
to dbSNP, including the 1000 Genomes Project, ExAc, GhomAD, TopMed, and others. These datasets are
displayed on dbSNP Reference SNP Reports and are paritally available by Entrez Programming Utilities and
SPDI (API for dbSNP). Recently NCBI has undertaken a project to make use of the wealth of data in the

NCBI database of Genotypes and Phenotypes (dbGaP, www.ncbi.nlm.nih.gov/gap) and in collaboration with
the NIH Office of the Director, has now made available a subset of aggregated population genetic variation
data available in dbSNP. Called the “dbGaP Allele Frequency” project (currently nicknamed ALFA), the bene-
fit of this project is that it adds information on 531.2 million genetic variations based on self-reported ethnici-
ties of 142,000 subjects. This data has now been added to dbSNP records which serves as the largest source
of population genetic variation data for research purposes.

Viewing Population Data on dbSNP Records
The most convenient way to see population genetic variation data is on individual dbSNP records (right),
which lists the study-specific allele frequencies at the top (A). Separated by studies, the table in the

“Frequency” tab (B) lists, from left to right,
the study, population, sample size, and fre-
quencies for Reference Alleles and Alter-
nate Alleles. Allele frequency are shown for
the studies’ global populations (C) and for
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APl and FTP Access

The Entrez Programming Utilities’ esum-
mary function already provides access to
global allele frequencies from included stud-
ies. The xtract XML parser from EntrezDi-
rect package makes data extraction
straightforward, see details here:
https://www.ncbi.nlm.nih.gov/books/
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Featured Diverse Population Data Sets
These studies provided large sets of variations to the dbSNP database for a diverse collection of study subjects.

Subject counts Variants

Project Description & Links (thousand) (million

Culled from well-curated dbGaP populations from Genome Wide Association Studies deposited
dbGaP Allele Fre-  in dbGaP.
quency (ALFA - https://www.ncbi.nim.nih.gov/gap/ 142.0 531.2
subject to change)  https:/ftp.ncbi.nim.nih.gov/pub/factsheets/Factsheet dbGaP.pdf
https:/ftp.ncbi.nlm.nih.gov/pub/factsheets/FAQ_dbGaP_Data Request.pdf

The 1000 Genomes Project aggregated short and structural variation information from the ge-
nomes of volunteer subjects with the goal of finding most genetic variants with frequencies of at
1000 Genomes least 1% in the populations studied. 2.5 84.9
https://www.internationalgenome.org/
https://www.ncbi.nim.nih.gov/bioproject/PRJEB6930

The Trans-Omics for Precision Medicine (TOPMed) program consists of data from over 80 differ-

ent studies with varying designs. 6.2 549.4
https://www.nhlbiwgs.org/ ’ :
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA400167

TopMed

The Exome Aggregation Consortium (ExAC) dataset spans 60,706 unrelated individuals se-

quenced as part of various disease-specific and population genetic studies. 60.7 10.1
http://exac.broadinstitute.org/ : )
https://www.ncbi.nlm.nih.gov/bioproject/PRJEB8661

ExAc

The Genome Aggregation Database (gnomAD) is an extension of ExAc, and aggregated popula-
gnomAD tion information from exome and genome sequencing data from a variety of large-scale sequenc-
! ing projects.
&r?eesr;omes | Exo https://gnomad.broadinstitute.org/ 142.0 228.7
https://www.ncbi.nim.nih.gov/bioproject/PRIJNA398795 (genomes)
https://www.ncbi.nlm.nih.gov/bioproject/PRIJNA398795 (exomes)

The NHLBI GO Exome Sequencing Project (ESP) studied factors contributing to heart, lung and

blood disorders with next-generation sequencing of protein-coding regions for diverse, richly-

phenotyped populations. 6.5 1.4
https://evs.gs.washington.edu/EVS/

https://www.ncbi.nim.nih.gov/bioproject/PRINA192955

GO Exome Se-
quencing Project

The PAGE study imputed genotyped over 50,000 samples to the 1000 Genomes panel, and
included sequencing of 1,000 additional samples representative of 21 populations in the Ameri-
cas.
The PAGE Study http://www.pagestudy.org/ 39.4 13
https://www.ncbi.nlm.nih.gov/bioproject/PRIJNA168052
https://go.usa.gov/xVMSt (dbGaP Study)

Featured Reginal Population and Cohort Data Sets
The table below summarizes projects with limited scope that focus on regional populations of interest.

Subject counts Variants

Project Description & Links (thousand) (million)
. The Avon Longitudinal Study of Parents and Children (ALSPAC) genotyped 14,500 families

The Avon Longitudi- , e Bristol area.

nal Study of Parents 3.9 46.6

and Children http://www.bristol.ac.uk/alspac/
https://www.ncbi.nlm.nih.gov/bioproject/PRJEB7217

14,274 Twins from 76 Studies
https://twinsuk.ac.uk/ 3.7 46.6
https://www.ncbi.nlm.nih.gov/bioproject/PRJEB7218

UK 10K Study —
Twins

We sequenced 305 genomes and exomes of healthy Kinh Vietnamese and identified more
Vietnamese Genetic  than 99.3% of common variants with a frequency of above 1%.

Variation Database https://genomes.vn/ 35 248
https://www.ncbi.nIm.nih.gov/bioproject/PRINA515199

Genetic variation in Zgigiizg)ﬂanaztilé?yaﬁ?:mined genome- and pharmacome-wide associations for 2240 Estoni-

the Estonian popula- P P | 2.2 31.7

https://www.nature.com/articles/s41431-018-0300-6
https://www.ncbi.nlm.nih.gov/bioproject/PRINA489787

tion

General Help, Comments, and Feedback
Please refer to NCBI Factsheets collection for quick start on NCBI resources: http://bit.ly/ncbi_factsheets
For questions and comments, please write to info@ncbi.nim.nih.gov
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